


DATE: March 13, 2001

MEMORANDUM

SUBJECT: ID#113501. Metalaxyl/Mefenoxam Storage Stability in Plants.

DP Barcode: D257302 ; PRAT Case: 819456
Submission No.:  S564452 Caswell No.: None
PC Code: 113501 and 113502 Class: Fungicide
Trade Name: Not Applicable EPA Reg. No.: Not Applicable
40 CFR: 180.408 and 180.546
MRID Nos.: 44316101 and 44850301

FROM: Nancy Dodd, Chemist

Registration Action Branch 3
Health Effects Division (7509C)

THROUGH: Stephen Dapson, Branch Senior Scientist
Registration Action Branch 3
Health Effects Division (7509C)

TO: Mary Waller/Thomas Ellwanger, PM Team #21
Fungicide Branch
Registration Division (7505C)

and

Betty Shackleford/Bentley Gregg, PM Team #53
Special Review and Reregistration Division (7508C)

INTRODUCTION

Syngenta (formerly Novartis Crop Protection, Inc. and formerly Ciba Crop Protection) submitted
storage stability data for the fungicide mefenoxam [(R)-2-[(2,6-dimethylphenyl)-
methoxyacetylamino]-propionic acid methyl ester; CGA-329351] on plants. The storage
stability data were requested under the metalaxyl reregistration process [D197066, S. Hummel,



2/17/94; and the Product and Residue Chemistry Chapters for the Metalaxyl Reregistration
Eligibility Decision (RED) Document (DP Barcodes D197037 and D197066, CBRS #12906 and
12907, issued on 6/16/94)]. Mefenoxam is the R isomer; metalaxyl (CGA-48988) is a mixture of
the R and S isomers. ‘

A time-limited tolerance (to expire on December 31, 2001) for mefenoxam and its metabolites
containing the 2,6-dimethylaniline moiety, and N-(2-hydroxymethyl-6-methylphenyl)-/V-
(methoxyacetyl)-alanine methyl ester, each expressed as mefenoxam equivalents, in/on canola at
0.05 ppm has been established [FR Vol. 65, 57550-57557; 40 CFR § 180.546 (b)] in connection
with a Section 18 emergency exemption for use of mefenoxam as a seed treatment on canola in
ND. A permanent tolerance is pending for the combined residues of (R)- and (S)-2-[(2,6-
dimethylphenyl)-methoxyacetylamino]-propionic acid methyl ester, its metabolites containing
the 2,6-dimethylaniline moiety, and N-(2-hydroxymethyl-6-methylphenyl)-N-
(methoxyacetyl)alanine methyl ester, each expressed as mefenoxam equivalents, on canola at
0.05 ppm (D254225, N. Dodd, 11/13/00). No other tolerances have been established for
mefenoxam.

Permanent tolerances have been established for the combined residues of metalaxyl [N-(2,6-
dimethylphenyl)-N-(methoxyacetyl) alanine methyl ester] and its metabolites containing the 2,6-
dimethylaniline moiety, and N-(2-hydroxymethyl-6-methylphenyl)-N-(methoxyacetyl)-alanine
methyl ester, each expressed as metalaxyl equivalents, in/on a number of plant and animal
commodities [40 CFR §180.408 (a, c, and d)]. Tolerances have been established on plant
commodities at levels ranging from 0.1 ppm in/on beets (sugar and garden), Brassica leafy
vegetables, cereal grains, cottonseed, pineapples, sunflowers, and papaya to 25 ppm in/on grass
hay. Tolerances have been established for animal commodities at 0.4 ppm in the fat, kidney, and
liver of cattle, goats, hogs, horses, poultry, and sheep; 0.05 ppm in meat and meat byproducts
(except kidney and liver) of cattle, goats, hogs, horses, poultry, and sheep; 0.02 ppm in milk, and
0.05 ppm in eggs.

Tolerances for residues of metalaxyl in/on raw and processed plant commodities and animal
commodities are currently expressed in the CFR in terms of the combined residues of metalaxyl
[N-(2,6-dimethylphenyl)-N-(methoxyacetyl) alanine methyl ester] and its metabolites containing
the 2,6-dimethylaniline moiety, and N-(2-hydroxymethyl-6-methylphenyl)-N-(methoxyacetyl)-
alanine methyl ester, each expressed as metalaxyl equivalents. However, the HED Metabolism
Committee (now called Metabolism Assessment Review Committee) determined in a meeting on
9/8/93 that the residues to be regulated in animals are metalaxyl, metabolites that can be
converted to 2,6-dimethylaniline (2,6-DMA), and those metabolites containing the 2-
hydroxymethyl-6-methylaniline (HMMA) moiety (S. Hummel, 9/10/93).

The Metabolism Assessment Review Committee (D269910, N. Dodd, 10/27/00) discussed
mefenoxam on 10/24/00 and concluded that the residues to be regulated for the tolerance
expression and for dietary risk assessments would be the following:



Plants

(R)- and (S)-2-[(2,6-dimethylphenyl)-methoxyacetylamino]-propionic acid methyl ester, its
metabolites containing the 2,6-dimethylaniline moiety, and N-(2-hydroxymethyl-6-
methylphenyl)-N-(methoxyacetyl)alanine methyl ester*, each expressed as mefenoxam
equivalents

[* N-(2-hydroxymethyl-6-methylphenyl)-N-(methoxyacetyl)alanine methyl ester is CGA-
94689.]

Animals
(R)- and (8)-2-[(2,6-dimethylphenyl)-methoxyacetylamino]-propionic acid methyl ester, its
metabolites containing the 2,6-dimethylaniline moiety, and its metabolites containing the 2-

hydroxymethyl-6-methylaniline moiety, each expressed as parent equivalents

Rotational Crops

(R)- and (S)-2-[(2,6-dimethylphenyl)-methoxyacetylamino]-propionic acid methyl ester, its
metabolites containing the 2,6-dimethylaniline moiety, and N-(2-hydroxymethyl-6-
methylphenyl)-N-(methoxyacetyl)alanine methyl ester, each expressed as parent equivalents,
except that 2-[(methoxyacetyl)(2-methoxy-1-methyl-2-oxoethyl)amino]-3-methylbenzoic acid
(CGA-108905) and N-(3-hydroxy-2,6-dimethylphenyl)-N-(methoxyacetyl)alanine methyl ester
(CGA-100255) will be considered in risk assessments involving the foliar use of mefenoxam.

Metalaxyl is a List A chemical. A Metalaxyl Reregistration Standard and Guidance Document
was issued on 12/81. Product and Residue Chemistry Chapters of the Metalaxyl Registration
Standard were issued on 6/22/87. The Metalaxyl Final Reregistration Standard and Tolerance
Reassessment (FRSTR) Guidance Document was dated 9/88. The Metalaxyl Product Chemistry
and Residue Chemistry Reregistration Standard Updates were issued on 3/13/91. There is a
Metalaxyl Product Chemistry and Residue Chemistry Registration Standard Update dated 4/92.
The Product and Residue Chemistry Chapters for the Metalaxyl Reregistration Eligibility
Decision Document (DP Barcodes D197037 and D197066, CBRS #12906 and 12907) were
issued on 6/16/94. '



The structure of metalaxyl/mefenoxam is shown in Figure 1 below.
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Figure 1. Metalaxyl/Mefenoxam

CONCLUSIONS

OPPTS GLN 860.1380: STORAGE STABILITY DATA- PLANTS

1. Residues of CGA-329351 are stable in soybeans, soybean meal, soybean hulls, corn grain,
corn meal, corn oil, and tomato paste stored frozen (-20 °C) for at least 32 months. Residues of
CGA-62826 and CGA-94689 are stable in soybeans, soybean meal, soybean hulls, corn grain,
corn meal, corn oil, and tomato paste stored frozen (-20 °C) for at least 34 months. (HED notes
that the recoveries for CGA-94689 for both fresh fortifications and stored samples in all matrices
tested in this submission are low. The conclusions regarding the storage stability are based on
the measure of stability as defined in OPPTS 860.1380 for the storage stability tables: “The
values in the second column from the right represent the apparent recovery in the stored samples.
These can be divided by the recoveries obtained in the freshly fortified samples to determine the
corrected recovery, the measure of the stability of the residue in storage....”.) Also, the
ChemSAC determined in a meeting on 2/28/01 that the storage stability data for CGA-94689 are
acceptable despite the low fresh fortification recoveries since 1) parent and the other metabolites
are stable; 2) there was a high degree of consistency in recoveries; and 3) CGA-94689 is not of
particularly high toxicological concern.

2. Metalaxyl/mefenoxam residues of concern [as represented by weathered residues of metalaxyl
or by mefenoxam (CGA-329351), CGA-62826, and CGA-94689] are stable in all raw
agricultural commodities at -20 °C for at least 24 months. This conclusion is based on storage
stability studies in five diverse crops [i.e., potatoes (root crop), peppers (fruiting vegetable),
spinach (leafy vegetable) for 24 months, and corn (nonoily grain) and soybeans (oilseed) for 32
months]. [A final report reflecting 38-39 months storage of weathered residues of metalaxyl on
cranberries, potatoes, peppers, and spinach (MRID 43446901) is under concurrent review. |

3. Metalaxyl/mefenoxam residues of concern [as represented by mefenoxam (CGA-329351),
CGA-62826, and CGA-94689] are stable in all processed commodities at -20 °C for 32 months.
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This conclusion is based on storage stability studies in the processed commodities of three
diverse crops [i.e., soybeans (oilseed), corn (nonoily grain), and tomato (fruiting vegetable) for
32 months].

RECOMMENDATION

The registrant/petitioner should be informed of the status of the plant storage stability data as
stated in Conclusions 1, 2, and 3 above.

DETAILED CONSIDERATIONS

See Attachment 1 for the chemical names and structures of mefenoxam and its metabolites which
are discussed in this review.

OPPTS GLN 860.1380: STORAGE STABILITY DATA

PLANTS (MRID 44316101and MRID 44850301)

Previously reviewed storage stability data for metalaxyl are summarized below:

Residues of metalaxyl per se (CGA-48988) are stable in tobacco and potatoes for up to 12
months when stored in glass jars at -15 °C, and combined residues of metalaxyl and its
metabolites containing the 2,6-dimethylaniline moiety are stable in tobacco and potatoes for up
to 18 months when stored in plastic bags at -15 °C (MRID 40534802; Metalaxyl Registration
Standard, 6/22/87 and D223261, L. Kutney, 4/23/96). Residues of metalaxyl per se and five
metabolites (CGA-62826, CGA-67869, CGA-107955, CGA-37734, and CGA-94689)
individually fortified in strawberries, apples, cabbage, lettuce, and potatoes were found to be
stable while frozen (-15 °C) for up to12 months (D197066, S. Hummel, 2/17/94; MRID
40106601, Study ABR-86044, PP#3F2848, 7/6/83). An interim storage stability study on
cranberries, potatoes, peppers, and spinach indicated that weathered residues of metalaxyl
determined as 2,6-DMA are stable in samples stored frozen (-20 °C) for 18 months (cranberries)
or 24 months (potatoes, peppers, and spinach) (MRID 42919401, D197066, S. Hummel,
2/17/94). A final report reflecting 38-39 months storage of cranberries, potatoes, peppers, and
spinach (MRID 43446901) is under concurrent review.

In the Product and Residue Chemistry Chapters for the Metalaxyl Reregistration Eligibility
Decision (RED) Document (DP Barcodes D197037 and D197066, CBRS #12906 and 12907,
issued on 6/16/94), HED concluded that adequate storage stability data are available to support
residue studies on raw agricultural commodities stored less than 24 months at temperatures of
-20 °C or less, with the exception of oilseed and grain crops; storage stability data for metalaxyl
and representative metabolites in a representative oilseed (e.g., soybean or nut) and grain (e.g.,
wheat) were required. As stated in D197066 (S. Hummel, 2/17/94), storage stability data would
normally be required for all of the raw agricultural commodities associated with oilseeds and
grains; however, in the case of metalaxyl/mefenoxam, HED will translate from leafy greens to
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the forages and hays. [As stated in OPPTS 860.1380, storage stability can be assumed for all raw
agricultural commodities provided that storage stability has been demonstrated in at least five
diverse crops. If the pesticide is to be applied to all crops, the suggested crops to be used in the
storage stability studies are an oilseed (or soybean or nut), a nonoily grain, a leafy vegetable, a
root crop, and a fruit or fruiting vegetable. The fruit/fruiting vegetable should be an acidic crop
such as citrus or tomatoes. Field corn grain is considered to be a nonoily grain as opposed to an
oilseed.]

In the Product and Residue Chemistry Chapters for the Metalaxyl Reregistration Eligibility

- Decision (RED) Document (DP Barcodes D197037 and D197066, CBRS #12906 and 12907,
issued on 6/16/94), HED also concluded that storage stability data for metalaxyl and
representative metabolites were required from all processed commodities of an oilseed, a grain,
and a fruit or fruiting vegetable. [As stated in OPPTS 860.1380, additional storage stability data
on other processed commodities (for the same storage conditions and storage time) will not be
required provided that the residues are stable in the processed commodities from one of each of
these three types of crops (i.e., oilseed, grain, and fruit/fruiting vegetable (mainly citrus, apples,
or tomatoes).]

Subsequently to the RED, storage stability studies (MRID 44316101, interim report; and MRID
44850301, final report) on CGA-329351, CGA-62826, and CGA-94689 in soybeans, soybean
meal, soybean hulls, corn grain, corn meal, corn oil, and tomato paste were submitted. The
studies are cited below. The performing laboratory was Novartis Crop Protection, Inc.,
Greensboro, NC. No other storage stability data are available on processed commodities. [Note:
The data on soybeans, corn, and their processed commodities were reviewed in connection with a
petition for mefenoxam on canola (D254225, N. Dodd, 11/13/00). That data is repeated below
along with the data on tomato paste.]

MRID 44316101 Eudy, L.W. (1997) Stability of CGA-329351, CGA-62826, and CGA-94689 in
Crops and Processed Fractions under Freezer Storage Conditions, Laboratory Project
Identification No. (Report No.) ABR-97047, Study Number 119-96, unpublished study
sponsored by Novartis Crop Protection, Inc., 118 pp.

MRID 44850301 Grunenwald, M.C. (1999) Stability of CGA-329351, CGA-62826, and CGA-
94689 in Crops and Processed Fractions under Freezer Storage Conditions, Novartis Number
119-96, unpublished study sponsored by Novartis Crop Protection, Inc., 130 pp.

Samples of soybeans, soybean meal, soybean hulls, corn grain, corn meal, corn oil, and tomato
paste were fortified with mefenoxam (CGA-329351), CGA-62826, or CGA-94689 and stored
frozen (at -20 °C) in polyethylene bags. Samples were extracted at 0-day and at 3, 6, 12, 24, and
32 or 34 months. Analytical Method AG-395 was used to determine residues as 2,6-
dimethylaniline (2,6-DMA), which values were then converted to CGA-329351, CGA-62826, or
CGA-94689 equivalents using the factors 2.305, 2.189, or 2.437, respectively. Several
modifications to Method AG-395 were the following: 1) refluxing with 80% (v/v)
methanol/water for two hours as described in Section 5.4 for dry crops instead of the Polytron
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extraction described in Section 5.3 of AG-395; 2) doubling the water and sodium hydroxide
volumes in Section 5.5.4; and 3) omitting the trifluoroacetic acid addition step for the formation
of DMA-TFA in Sections 5.7.6 and 5.7.7 as unnecessary.
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Conclusions

Residues of CGA-329351 are stable in soybeans, soybean meal, soybean hulls, corn grain, corn
meal, corn oil, and tomato paste stored frozen (-20 °C) for at least 32 months. Residues of CGA-
62826 and CGA-94689 are stable in soybeans, soybean meal, soybean hulls, corn grain, corn
meal, corn oil, and tomato paste stored frozen (-20 °C) for at least 34 months. (HED notes that
the recoveries for CGA-94689 for both fresh fortifications and stored samples in all matrices
tested in this submission are low. The conclusions regarding the storage stability are based on
the measure of stability as defined in OPPTS 860.1380 for the storage stability tables: “The
values in the second column from the right represent the apparent recovery in the stored samples.
These can be divided by the recoveries obtained in the freshly fortified samples to determine the
corrected recovery, the measure of the stability of the residue in storage....”.) Also, the
ChemSAC determined in a meeting on 2/28/01 that the storage stability data for CGA-94689 are
acceptable despite the low fresh fortification recoveries since 1) parent and the other metabolites
are stable; 2) there was a high degree of consistency in recoveries; and 3) CGA-94689 is not of
particularly high toxicological concern.

Metalaxyl/mefenoxam residues of concern [as represented by weathered residues of metalaxyl or
by mefenoxam (CGA-329351), CGA-62826, and CGA-94689] are stable in all raw agricultural
commodities at -20 °C for at least 24 months. This conclusion is based on storage stability
studies in five diverse crops [i.e., potatoes (root crop), peppers (fruiting vegetable), spinach
(leafy vegetable) for 24 months, and corn (nonoily grain) and soybeans (oilseed) for 32 months].
[A final report reflecting 38-39 months storage of weathered residues of metalaxyl on
cranberries, potatoes, peppers, and spinach (MRID 43446901) is under concurrent review.]

Metalaxyl/mefenoxam residues of concern [as represented by mefenoxam (CGA-329351), CGA-
62826, and CGA-94689] are stable in all processed commodities at -20 °C for 32 months. This
conclusion is based on storage stability studies in the processed commodities of three diverse
crops [i.e., soybeans (oilseed), corn (nonoily grain), and tomato (fruiting vegetable) for 32
months].

Attachment 1: Names and Structures of Mefenoxam and its Metabolites
cc: N. Dodd (810C), PM#21, PM#53, M. Rust (RAB3)

RDI: Chem Team:2/14/01: S. Dapson:3/9/01
7509C:RAB3:CM#2:Rm810C:305-5681:N. Dodd:nd:3/13/01
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ATTACHMENT 1

Table 22. Names and Structures of Mefenoxam and its Metabolites

Structure Chemical Name
Common Name
(Company Code)
0 0

(R)-2-[(2,6-dimethylphenyl)- 4
methoxyacetylamino]-propionic acid
methyl ester

H,C CH,
RN | <t mefenoxam
A (CGA-329351)
Heo 0. 20 o N-(2-hydroxymethyl-6-methylphenyl)-

N-(methoxyacetyl)alanine methyl ester

(CGA-94689)

. CH,
HO = ]/
N
HO. -0 N-(2,6-dimethylphenyl)-N-
1 ] (methoxyacetyl)alanine
//L RPN /O\
H,C NT T T, :
| (CGA-62826)
HC._ . _CH,
T
T
0 0 N-(3-hydroxy-2,6-dimethylphenyl)-N-

(methoxyacetyl)alanine methyl ester

(CGA-100255)
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Table 22. Names and Structures of Mefenoxam and its Metabolites

Structure

Chemical Name
Common Name
(Company Code)

N-(2-carboxy-6-methylphenyl)-N-
(methoxyacetyl)alanine methyl ester

2-[(methoxyacetyl) (2-methoxy-1-

HOOC CH, ]
| methyl-2-oxoethyl)amino]-3-
o methylbenzoic acid
(CGA-108905)
HO 0

N-(2,6-dimethylphenyl)-N-
(hydroxyacetyl)alanine

(CGA-107955)

N-(2,6-dimethylphenyl)-2-
hydroxyacetamide

(CGA-37734)

N-(2,6-dimethylphenyl)-N-
(hydroxyacetyl)alanine methyl ester

(CGA-67869)
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